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ech  OASIS  Automated  Analyses: 
•PCA  based  factors 
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Expectancy  Measure 


Likelihood  of  item  in  one  field  having  T  or 
more  abstracts  in  a  specific  category  of  a 
second  field. 


If  a  list  item  actually  occurs  T  times  in  the 
records  common  to  the  records  of  a 
second  list  item  and  T  is  greater  than  or 
equal  to  the  expected  value,  we  get: 


•  Cumulative  Binomial  Distribution 

•  Detailed  View  group  size  /  file  size 
defines  success  probability  p 

•  Field  View  item  frequency  n  times 
p  defines  expected  frequency 

•  Cumulative  tail  calculation  based 
on  whether  the  Detail  View  item 
frequency  T  >  or  <  than  expected 
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p(X>T;n,p ) 


Similarly,  if  T  is  less  than  or  equal  to  the 
expected  value,  we  get: 
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0.70 

200001:  mJti-rcbot  systems 

10 

30 

-0.495 

-1.49 

230001 :  rrJti-agent  systems 

j_  K  1  | 

7 

30 

0.517 

0.67 

200001:  rrJti-agent  systems 

3 

12 

-0.62 

-248 

230001 :  Distributed  parameter  Gcrird  systems 

r^u  raciur  iNcimes  criariua 

3 

12 

0.511 

0.68 

200001 :  Distributed  parameter  artrd  systems 

5 

19 

-0.678 

-258 

230001:  IVbipUatcrs 

4 

19 

-0.394 

-1.87 

200001:  IVferipJdcrs 

7 

25 

-0.679 

-243 

230001  :AgcritiTTB 

overtime  (e.g.,  position  to 

4 

24 

-0.617 

-3.70 

200001: ‘OTHER* 

9 

34 

-0.8 

-802 

230001 :  miti-rcbot  systems 

mntinn  pnntrnl  anrl  aHanti\/p 

■  i  iljuwm  uui  in  ui  di  iu  auapu  vc 

12 

27 

0.916 

1.70 

2002-08:  nJti-rcbat  systems 

14 

24 

0.93 

223 

230203: ‘On-BR* 

rnntrnl  tn  rlpnirtinn  Tprh 

4 

7 

0.87 

208 

2002-08:  Intelligent  rebate 

5 

6 

0.916 

5.50 

230203:  sensor  fusion 

w  i  iki  v/ 

i  iv  ■  ■  ■  v  v|y  i  vtu  i  v  v i  i  | 

4 

7 

0.87 

208 

2002-08:  IVferipJdcrs 

4 

11 

-0.436 

-1.20 

2302-03:  Cbntrd  systemanalysis 

Maturity 

5 

14 

0.645 

1.00 

200208:  IVbticn  antral 

3 

9 

-0.475 

-1.43 

2302-03:  Robustness  (central  systems) 

~9 

31 

0.481 

0.68 

200208:  mJti-agent  systems 

2 

7 

-0.524 

-1.83 

2302-08:  Intelligent  rebate 

2 

8 

-0.391 

-1.56 

200208:  Gdlisimaddanoe 

2 

8 

-0.617 

-247 

230203:  Gdlisicn  avoidance 

^^XLI  CD*  N 1  r»  PAnconci  io 

2 

9 

-0.468 

-211 

200208:  Robustness  (central  systems) 

10 

31 

-0.709 

-220 

2302-03:  rrJti-agent  systems 

kj  \  nt:r\  -  Non-consensus 

1 

6 

-0.507 

-3.04 

200208:  sensor  fusion 

8 

27 

-0.768 

-259 

2302-03:  rrJti-rcbct  systems 

2 

11 

-0.606 

-3.34 

200208:  Qrtrd  systemanalysis 

1 

7 

-0.77 

-5.39 

2302-00:  IVbripJatcrs 

4 

24 

-0.835 

-5.01 

2002-08: ‘On-BR* 

3 

14 

-0.817 

-3.81 

230208:  IVbticn  ocrind 

Automated  Text  Mining  Comparison  of 
Japanese  and  USA  Multi-Robot  Research 


UPERIOR  TECHNOLOGY  FOR  A  SUPERIOR  ARMY 


Japanese  2002-03  Multi-Robot  Research 


USA  2002-03  Multi-Robot  Research 


Cross -Correlation  Map 
Time-Slice  Descriptors  Combin.. 
Descriptors  Combined  C  (Relev.. 

Links  >=  0.400000  shown 

-  0.50  -  0.75  6  (0) 

-  0.25-0.50  6(5) 

- <  0.25  0  (27) 


Affiliations  Combined  CJapan 
1  Keio  University,  Yokohama 
1  Osaka  University,  Osaka, 

1  Saga  University,  Saga-shi 
1  Mie  University,  Mie,  Jpn 
1  Tohoku  University,  Sendai 


Cross-Co  rrelatioj 
Time-Slice  Dcscri 
Descriptors  Coml 


Affiliations  Combined  C:USA  A... 

2  The  Robotics  Institute,  C 
1  Jet  Propulsion  Laboratory 


2002-03:  Motion  control 


2002-03:  Robustness  (control  systems) 

Affiliations  Combined  CJapan 
2  Dos  his  ha  University,  Kyo- 

Affiliations  Combined  CJapan 
2  Dos  his  ha  University,  Kyo- 
1  Saga  University,  Saga-shi 
1  Tohoku  University,  Sendai 
2002-03:  Manipulators 


2002-03:  *OTHER* 

Affiliations  Combined  CJapan 
2  University  of  Tokyo,  Japa 
1  Dos  his  ha  University,  Kyo- 
1  Tohoku  University,  Sendai 


Affiliations  Combined  CJapan 
2  Tokyo  Inst,  of  Technology 
1  Osaka  University,  Osaka, 

1  Doshisha  University,  Kyo- 
1  Keio  University,  Yokohama 
1  PRESTO,  Japan  Sci.  &  Tech 


2002-03:  multi-robot  systems  | 


2002-03:  multi-agent  systems 

Affiliations  Combined  CJapan 
3  Osaka  University,  Osaka, 

1  Kobe  University  Kobe,  Jpn 
1  Kobe  University,  Hyogo,  J 
1  PRESTO,  Japan  Sci.  &  Tech 
1  Nagoya  Inst,  of  Technol., 


2002-03:  Intelligent  robots 


Affiliations  Combined  CJapan 
1  Tokyo  Inst,  of  Technology 
1  Research  into  Artifacts  C 


2002-03:  sensor  fusion 


Affiliations  Combined  CJapan 
1  Saga  University,  Saga-shi 


2002-03:  multi-robot  systems 

Affiliations  Combined  C:USA  A... 

3  The  Robotics  Institute,  C 
1  Tennessee  State  Universit 
1  Sandia  National  Laborator 
1  Jet  Propulsion  Laboratory 
1  Oakland  University,  Roche 


2002-03:  multi-agent  systems 


Affiliations  Combined  C:USA  A... 

1  University  of  Minnesota, 

1  Berkeley  Sensor  and  Actua 
1  Oak  Ridge  National  Labora 


Affiliations  Combined  C:USA  A... 

3  The  Robotics  Institute,  C 
1  University  of  Minnesota, 

1  Tennessee  State  Universit 


2002-03:  sensor  fusion 


2002-03:  Collision  avoidance  ||| 


Affiliations  Combined  C:USA  A... 

1  University  of  Pennsylvani 
1  The  Robotics  Institute,  C 


2002-03:  Control  system  analysis  j 

Affiliations  Combined  C:USA  A... 

2  University  of  Notre  Dame, 

1  Oakland  University  ,  Roche 
1  Aerospace  Robotics  Labora 


Automated  Text  Mining  Comparison  of 
Japanese  and  USA  Multi-Robot  Research 


Observations: 


Expectancy  Measure  =>  Japanese  -  less  emphasis  than  expected  on 
biological  approaches,  reconfigurable  robots  &  architecture  allocation  control 
(IEEE)  and  *OTHER*  (PCD) 

=>  Japanese  -  more  emphasis  than  expected  on  human  interface  &  motion 
coordination  (IEEE)  and  Multi -robot  systems  &  manipulators  (PCD) 


=>  USA  sources  -  less  emphasis  than  expected  on  human  interface  &  robot 
learning  (IEEE) 

=>  USA  more  emphasis  than  expected  on  reconfigurable  robots  & 
communication  (IEEE)  and  sensor  fusion  &  *OTHER*  (PCD) 


Expert  Opinion:  Japanese  focus  more  on  Industrial  Robots  and  Human 
Aiding  Robots.  Must  Determine  Implications  of  low  *OTHER*  expectancy. 


Automated  Text  Mining  Comparison  of 
Japanese  and  USA  Multi-Robot  Research 


Conclusions  &  Recommendations 


Overview  of  Tech  OASIS  &  Text-Mining  Capabilities 

Analyzed  Field  Delimited  Data  on  Subject  of  Multi-Robot  Research 

Approaches  for  Segmentation  of  the  data: 


>  Deductive  (i.e.,  Expert  Perceived)  Categories 

S  Easier  to  Use  to  Generalize  Observations  over  time 
S  Field  Experts  Understand... Acceptance 
S  But... Bias  to  Present  Time  Period 


>  Inductive  (i.e.  PCD  Derived)  Categories 


S  Standardizes  Analysis 

S  Enables  Technology  Maturity  “Subjective”  Assessment 
S  but... Biased  by  high  numbers  of  low  frequency  sources  of  tech  papers 


Automated  Text  Mining  Comparison  of 
Japanese  and  USA  Multi-Robot  Research 


Expectancy  Measure  -  Ascertain  Topical  Emphasis  Areas  &  Identifies 
Unexpected  Patterns.... as  do  other  measures 

Use  Holistic  Approach... Pervasive  Patterns. ..Include  Field  Experts 


Tech  OASIS  /  VantagePoint  Automates  Clustering  /  Categorization 
of  Information  to  Enable  and  Improve: 

•  Cognition  of  Broad  Field  of  Research 

•  Elicit  Research  Questions  from  noted  Anomalies 

•  Promote  Innovation  through  Expert  Involvement 


http://www.theVantagePoint.com 


vantag^te][m 
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